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AMENDMENTS TO THE CLAIMS: 

Please replace the claims with the claims provided in the listing below 
wherein status, amendments, additions and cancellations are indicated. 

1 , (Currently amended) A ball bearing, comprising: 

a pair of bearing ring s, concentrically disposed inside and outside in a radial 
dir ect i o n such that a first bearing ring of said pair, having a first radius, and a second 
bearing ring of said pair, having a second radius, said second radius being greater 
than said fi rst radius, are positioned such that said first bearing ring is radially inward 
of said second bearingLring : 

an annular cage, positioned between said first and second bearing rings, said 
annular having a plurality of cylindrical through pockets along 3&id radial 
direc t i o n in s e ve r al positions o n positioned around a circumference and inc o rpora t ed 
be t we e n b o th said bearin g rings thereof, each said through pocket being oriented in 
a radial direction through said circumference of said annular cage ; and 

a plurality of ball s, corresponding in number to a number of said through 
pockets in said circumference of said annular cage, such that each ball is housed in 
e ach said po ek e t in said annula r cape a corresponding one of said through pockets , 
wherein 

said annular cage is guided by one of said bearing rings., and 
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grange-repr esenting an eccentricity tolerance in which sand annular cage can 
rotate in ail eccentric manner be t ween both said bearing rings is included in a r ange 
t epie&enting a ra t tling toleianc e in which said annular cage can m o ve in a state in 
which said balls arc fixed by ge tt ing a relationship between a guide clearance a and 
a pocket clearance P at a ^ p if is such that a < ft. where said guide clearance of 
said annular cage with respect to said one said bearing ring is a A and said pocket 
clearance of a pocket inner wall face with respect to said ball is 6 . such that if said 
annular cage becomes off-centered with respect to said first and second bearing 
rin gs, an inside wall surface of each said pocket in said annular cage does not 
interfere w ith said correftpnnriinp hall in said pocket. 

2. (Currently amended) The ball bearing according to claim 1 , wherein: 
a erne of said second bearing rings ring is an outer ring having arace with* 
an arcuate sectional shape c o r re s po nding to a part of an arc a in an inner peripheral 
face 4 in an axial intermediate position! and 

an other o f said first bearing rings ring is an inner ring having a race with -a 
an arcuate sectional shape c o rrcsp o ndin g- to a paU of an arc A in an outer peripheral 
face 4 in an axial intermediate position and having a counter bore with a diameter that 
gradually reducing tapers down axiallv from said race toward -axial one end side. 
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3. (Currently amended) The ball bearing according to claim 1 , wherein: 
a one of said bearing rings is an inner ring having a race with a an arcuate 

sectional shape co r r es po nding to a pait o f an arc in an outer peripheral face A in an 
axial intermediate position; and 

an other of said bearing rings is an outer ring having a race with a an arcuate 
sectional shape corresponding t o a pa rt o f an arc in an inner peripheral face^ in an 
axial intermediate position and having a counter bore with a diameter gradually 
axiallv increasing from said race groove toward axial one end side. 

4. (Currently amended) The ball bearing according to claim 1 , whereim 
said guide clearance a is a clearance in a state in which said annular cage is 

pttt-asKfc displaced in said radial direction and brought into contact with said one 
bearing ring; and 

. said pocket clearance p is a clearance in a state in which said annular cage is 
put aside displaced in an axial direction and brought into contact with said balls. 

5. (Currently amended) A ball bearing comprising: 

a pair of bearing ring s, concentrically disposed i nside and o utside in a i adial 
direction such that a first bearingring of said pair, having a first radius, and a second 
bearing ring of said pair, having a s e cond radius, said second radius bein? preater 
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thanaaid first radius, are positioned such that said first bearing ring is radially inward 
of g?y<?Ml bearing rins; 

an annular cage, positioned between said first and second bearing rings, said 
annular cage having a plurality of cylindrical through pockets a l o ng said radial 
Uiiccti o n in several positions un positioned around a circumference and incorporated 
between both said bearing rings thereof, each said through pocket being oriented in 
a radial direction through said circumference of said annular cage ; and 

a plurality of ball s, corresponding in number to a number of said through 
pockets in said circumference of said annular cage, s» rH that each ball is housed in 
each said ixicka in said annular cmlc a corresponding one of said through pockets , 
wherein 

said annular cage is guided by one of said bearing ringsj -and 
a range repres e nting an eccentrici t y toleiance in which said annular cage can 
ro t a te in an eccentric manner be t ween both said bearing rings is included in a range 
r e pr e s e nting a rattling tolerance in which said annular cage can move in a state in 
which said balls are fixed by selling a relationship between a guide clearance a and 
a pocket clearance p alaJy < u a pu if is_$uch that x + v<tt<ft + x. where said 
guide clearance of said annular cage with respect to $aid one bearing ring is a, said 
pocket clearance of a pocket inner wall face with respect to said ball is p, an 
expansion amount of said annular cage in said radial direction due to rotational 
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centrifugal force is x, and an expansion amount of said annular cage in said radial 
direction due to thermal expansion is v : and 

such that said inner wall surface of said pockets of said cage does not 
interfere wjj^^^il^llA^Y^ \f m4 PAR? begpmeg pfF-centered . 

6 . (Currently Amended) The ball bearing according to claim 5 , wherein 
races having arcuate sectional shapes corresponding t o parts o f an arc are provided 
to said inner and outer bearing rings and said balls are in contact with said races in 
both said bearing rings at predetermined contact angles. 

7. (Currently amended) A ball bearing, comprising: 

a pair of bearing ring s, concentrically disposed i nside and outoide in a radial 
direc t i o n such that a first bearing ring of said pair, having a first radius, and a second 
bearing ring of said pair, having a second radius, said second radius being eggST 
than said first radius, are positioned such that said first bearing ring is radially inward 
of said second bearing ring : 

an annular cage, positioned between said first and second bearing rings, said 
annular cage having a plurality of cylindrical through pockets along said r adial 
directi o n in several positions on positioned around a circumference and incor p orated 
b et we e n bo t h said bearing rings thereof each said through pocket being oriented in 
a jffiffifll ff^tiOn thTPUSh Sflid circumference of said annular cage; and 
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a plurality of ball s, corresponding in number to a number of said through 
pockets in said circumference of said annular cage, such that each ball is housed in 
udi said uocku in said annuls cam a corresponding one of said through pockets , 
wherein 

said annular cage is guided by one of said bearing rings.; -and 
a range representing an eccentrici t y t o lerance in which said annular eage can 
ro t ate in an eccen t ric maimei between b ot h said bearing rings is included in a rang e 
representing a ra t tling tolerance in which said annular eage can m o ve in a state in 
which said balls arc fixed by setting a relationship between a guide clearance a and 
a pocket clearance p at <W^m ,+x and «m tn->^y a— < B ^+x and a mirt >x+y if 
said guide clearance of said annular cage with respect to said one bearing ring is a, 
said pocket clearance of a pocket inner wall face with respect to said ball is p, an 
expansion amount of said annular cage in said radial direction due to rotational 
centrifugal force is x, an expansion amount of said annular cage in said radial 
direction due to thermal expansion is y, a maximum value of said guide clearance a 
is a mvt , a minimum value of said guide clearance a is and a minimum value of 
said pocket clearance p is p miB : and 

such that said, inner wall surface o f said pockets of said cage does i) pt 
interfere with said balls, even if said cage becomes off-centered , 
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8 . (Currently Amended) The ball bearing according to claim 4, wherein 
races having arcuate sectional shapes cor r esponding t o paits of an arc are provided 
to said inner and outer bearing rings and said balls are in contact with said races in 
both said bearing rings at predetermined contact angles. 

9. (Currently amended) A ball bearing* comprising: 

an inner ring* having a race with a an arcuate sectional shape corresponding 
to a part of auaic on an outer peripheral face in an axial intermediate position and 
a counter bore with a diameter gradually reducing from said race toward axial one 
end side; 

an outer ring disposed outside said inner ring and concentrically with said 
inner ring and having a race with a an arcuate sectional shape corresponding to a pdi t 
of an arc on an inner peripheral face in an axial intermediate position; 

an annular cage having cylindrical through pockets along said radial direction 
in several positions on a circumference and incorporated between said inner ring and 
said outer ring; and 

a plurality of balls each housed in each said pocket in said annular cage and 
rolling in said respective races of said inner ring and said outer ring, wherein 

said annular cage is guided by said outer ring; and 

a range representing an eccentricity tolerance in which said annular cage can 
rotate in an eccentric manner between said inner and outer rings is included in a 
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range representing a rattling tolerance in which said annular cage can move in a state 
in which said balls are fixed by setting a relationship between a guide clearance a and 
a pocket clearance (3 at o r^-p a< P if said guide clearance of said annular cage with 
respect to said inner ring is a and said pocket clearance of a pocket inner wall face 
with respect to said ball is ft : and 

such that said inner wall surface of said pockets of said cage does not 
interfere with said balls, even if said cage becomes off-centered . 

10. (Currently amended) A ball bearings comprising: 
an inner ring having a race with a an arcuate sectional shape cor r es po nding 
to a p art of an a r c on an outer peripheral face in an axial intermediate position and 
a counter bore with a diameter gradually reducing from said race toward axial one 
end side; 

an outer ring disposed outside said inner ring and concentrically with said 
inner ring and having a race with a sectional shape corresponding to a part of an 
arc on an inner peripheral face in an axial intermediate position; 

an annular cage having cylindrical through pockets along said radial 
direction in several positions on a circumference and incorporated between said 
inner ring and said outer ring; and 
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a plurality of balls each housed in each said pocket in said annular cage and 
rolling in said respective races of said inner ring and said outer ring, wherein 

said annular cage is guided by said outer ring* and 

a range representing an eccentricity tolerance in which said annular cage can 
rotate in an eccentric manner between said inner and outer rings is included in a 
range representing a rattling tolerance in which said annular cage can move in a 
state in which said balls are fixed by setting a relationship between a guide 
clearance a and a pocket clearance p at x i y < a* p i x x+y<a<p+x if said guide 
clearance of said annular cage with respect to said inner ring is a, said pocket 
clearance of a pocket inner wall face with respect to said ball is p, an expansion 
amount of said annular cage in said radial direction due to rotational centrifugal force 
is x, and an expansion amount of said annular cage in said radial direction due to 
thermal expansion is yiand 

such that said mntt waM awrfteg <?f said pockets of $?ud cagq <fo?$ mt 

interfere with said balls, even if said case becomes off-centered. 
1 1 . (Currently amended) A ball bearing comprising: 



an outer ring having a race with a an arcuate sectional shape c o rresponding 

to a part o f an arc on an inner peripheral face in an axial intermediate position and 
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a counter bore with a diameter gradually increasing from said race toward axial one 
end side; 

an inner ring disposed inside said outer ring and concentrically with said outer 
ring and having a race with a sectional shape corresponding to a part of an arc on an 
outer peripheral face in an axial intermediate position; 

an annular cage having cylindrical through pockets along said radial direction 
in several positions on a circumference and incorporated between said inner ring and 
said outer ring; and 

a plurality of balls each housed in each said pocket in said annular cage and 
rolling in said respective races of said inner ring and said outer ring, wherein 

said annular cage is guided by said inner ring, and 

a range representing an eccentricity tolerance in which said annular cage can 
rotate in an eccentric manner between said inner and outer rings is included in a 
range representing a rattling tolerance in which said annular cage can move in a state 
in which said balls are fixed by setting a relationship between a guide clearance a arid 
a pocket clearance p at t t £ p <x<p if said guide clearance of said annular cage with 
respect to said inner ring is a and said pocket clearance of a pocket inner wall face 
with respect to said ball is ft : and 

such that said inner wall surface of said pockets of said cage does not 
interfere with said balls, even if said cage becom es ofE-centeTed , 
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12. (Currently Amended) The ball bearing according to claim 1 1, wherein 
said eccentricity tolerance of said annular cage is included in said rattling tolerance 
of said annular cage by setting said relationship between said guide clearance a and 
said pocket clearance (J at x+y < a £ ft + x x+y < a < p+x if an expansion amount of 
said annular cage in said radial direction due to rotational centrifugal force is x and 
an expansion amount of said annular cage in said radial direction due to thermal 
expansion is y. 
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